Effects of ethanol on striatal dopamine overflow and clearance: an in vivo electrochemical study.
Previous studies have shown that the neurotransmitter dopamine (DA) is implicated in the reinforcing effects of ethanol and other abused drugs. Ethanol also alters DA overflow and uptake in vivo. Further studies of the role of DA in the behavioral and neurochemical effects of ethanol may help explain the pharmacological mechanisms by which these effects are produced. In these studies we used in vivo electrochemical recordings to investigate the effects of ethanol (EtOH) on the dynamics of evoked DA overflow and DA uptake in rat dorsal striatum. Local applications of EtOH from a multibarrel micropipette did not produce detectable changes in extracellular levels of endogenous DA in the dorsal striatum. EtOH application did attenuate potassium (K+)-evoked overflow of DA in a time-dependent fashion. In contrast, tyramine-induced DA overflow, a calcium-independent process thought to be carrier mediated, was not altered by local EtOH application in the dorsal striatum. Striatal uptake of locally applied exogenous DA was decreased by nomifensine, an effect that was attenuated by locally applied EtOH. Taken together, these data suggest that one of the effects of EtOH on DA-containing nerve endings in the rat striatum involves functional changes in the high-affinity DA transporter associated with these nerve endings.